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To all wloin it nuay conceii:

Beit known that I, KnutT C. WIDEEN, a sub-
ject of the King of Sweden and Norway, re-
siding in the city, county, and State of New
York, have invented certain new and useful
Improvements in Curved Reflectors,of which
the following is a specification.

My invention provides a curved mirror or .

reflector of great strength, rigidity, and regu-
larity of curvature.

My 1nvention provides also a curved re-
flector which 1s especially suitable for usein
the system for collecting and utilizing solar

“heat described in my application for Letters

Patent, Serial No. 14,638, filed April 27, 1900,
of which the present application is a division.

It provides also various other improve-
ments, all of which are set forth in dutml in
the following specification.

In the accompfm_g ing drawings,illustrating
practical embodiments of my invention, Fig-
ure 1 1s a diametrical section of one of my
curved reflectors. Iig. 2 1s a portion of a
simllar section on an enlarged scale. Fig. 3
1s a plan of one of my Improved reflectors, in-
cluding the mirror or reflector proper and
the frame. Ifig. 4isa view similar to Fig. 2,
showing a modified form.

T'he principal elements of my reflector are
a curved mirror or reflector proper and a
backing fitting such mirror closely, so as to
maintain the desired curvature and to pro-
tect the silvering where silvered glass is used.
Sald backing is also preferably retained in
place by a frame, which forms a closed cham-
ber at the back of the mirror. The backing
is preferably of hard stilf material and is
best fitted fo the curvature of the mirror
elosely by being molded thereon at a pressure
dliferent from that of the atmosphere, as
hereinatter explained.

Referring to IFigs. 1, 2, and 3 of the draw-
ings, D is a casting or frame having a body
portion eircular in outline and depressed at
the center, so as to form approximately a
segment of a sphere, and having a rim ¢ pro-
jecting upward all around such center por-
tion, forming a chamber K. The inner edge

of the rim d is rabbeted, as shown at d’, and
carries an annular washer d?, of yleldmﬂ'
terial.

a-
On the outside of the rim are formed |

a series of perforated lugs % usedin attach-
ing the mirror toits SUpports or in handling
the castings in the process of manu l'aetumnn
the mirror.

(+ 18 the plate, of reflecting mnaterial-—such
assilvered glass,celluloid,or polished metal—
which forms the reflector proper.

At two points of the casting D, shown dia-
metrically opposite, are perfmabwns d*, used
in introducing the backing material ¥ in
place,as explained in my application for pat-
ent on process for making curved mirrors
filed June 12, 1900.
consists in sett,mn a plane mirror on the pack-

ing 2, G\h&uStlI]”‘ the air from the chamber
15 by means of a suction-pump connected
with one of the perforations ¢* and simulta-
neously supplying its place with a ligquid
through another of the perforations d,prefer-
ably llqmd stearin, rosin, lead, or the like F.
If a concave mirror is desued A portion of the

In brief, such process
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liquid is then withdrawn b} means of the

same suction-pump or 1n any other suitable
way, no air being admitted to take its place.
The atmospherm pressure, therefore, presses
the reflector inward in a true spheueal CUrve
and in continuous close contact with the
backing material until it has attained the
desired curvature. The backing material is
then hardened, as by gradual cooling. For
producing a convex mirror the air is ex-
hausted and its place supplied by the liquid
backing, as above, and then the latter is in-
creased in volume till the reflector has as-
sumed the desired outward convexity, when
the backing may behardened. In either case
1t -is the difference of pressure which pro-
duces the curvature.

1t is obvious that a great variety of mate-
rials may be used instead of the stearin, rosin,
or lead referred to, the principal desideratum
being that it shall enter the chamber I& in
liguid form and shall subsequently become
quite hard, so as to give a firm backing to the
mirror and stiffen the whole as much as pos-
sible. Stearinis especially useful hecause of
1ts slight expansion under heat and also its
slight contraction in solidifying and because
it melts at a comparatively low temperature—
77° centigrade—and is about as hard as wood
when cold.
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By reason of the exclusion of air from ,be-'_

tween the mirror and its backing and the
cementitious nature of the backing the mir-
ror is held rigidly to the ecurvature assumed

under the fluid-pressure.
of the fluid property of the air and the elastic

resistance of the glass a perfectly spherical

carvature 1s lnsured |

Though I have described with great par-
tlcula,rlty of detail one embodiment of my in-
vention, yet it will be apparent that many
modifications of the same, both in the general
arrangement and in the individual features
thereof are possible to those skilled in this
art mthout sacrificing all the advantages of
my invention and without departing from the
spirit thereof. Forexample, by aslight modi-
fication of the frame I obtain a reflector which
after it has been finished is capable of very
nice adjustment in curvature. Fig. 4 shows
such a modification. The frame D, chamber
B, and mirror ( are the same as in Fig. 2.
At one side the casing is pierced DLy oune or

- more plungers, such as bolts H, screwed

through the rim ¢, which are eapable of move-
ment into and out of the chamber to increase

“or decrease the volume of its contents and

correspondingly alter the degree of curvature
of the mirror. Iig. 3 showssix of such plun-
gers placed adjacent to each other for con-

venience.
will be sealed after the backing has been ad-

-mitted and the curvature brought approxi-

mately to that desired by llquefj Ing or sof-
tening the contents and moving the plunﬂ‘els

- 1nward or outward. The plungers may also
be moved inward or outward while the back-
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ing 1s still in its original liguid state, so as to
secure a greater nieeness of adjustment than
is possible with the pumps used in introduc-
ing the backing material.

What I claim, therefore, and desire to se- |
cure by Letters Patent, isa carved mirror hav-

ing the followin n'—deﬁned novel features, each
substantmlly as desembed .

By the utilization

In this modification the boles d*

mp

683,164

1. Inareflector,the combination of acurved

mirror, a frame forming with said mirror a

closed chamber at the back of said mirror, -

and & backing filling said chamber and fitting
said mirror closely, sald backing being solid

at ordinary temperatures.
2. Inareflector,thecombinationofacu 1'Ved

‘mirror, a frame fmmmﬂ' with said mirror a

closed chamber at the back of said mirror,

and a backing of stearin filling said chamber

and fitting said mirror closely
3. Ina reﬁector, the combination of a curved
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mirror, a frame forming a chamber at the
back of said mirror, and a solid backing fill-

| Ing said chamber, smd chamber being closed

by said mirror Whereby a difference of pres-
sure may be maintained between said back-

ing and the atmosphere to mamtam the cur-

‘Vature of said mirror.
4, Inareflector,thecombinationof acurved
mirror, & frame forming a chamber at the

| back of said mirror, and a backing of solid

stearin filling said chamber, said chamber be-
ing closed by said mirror whereby a differ-
ence of pressure may be maintained between

sald backingand the atinosphere to maintain

the curvature of said mirror.

5. Inareflector,the combmatwn ofa cmved |

mirror, & frame formmﬂ' a chamber at the
back of said mirror, aud a solid backing fill-
ing said chamber, said chamber being elosed
by sald mirror wherebys a difference of pres-
sure may be maintained between said back-
ing and the atmosphere to maintain the cur-
vatare of said mirror, and a plunger entering
said chamber and mov able to vary the pres-
sure therein.

In witness whereof I have hereunto signed
my name in the presence of two subseubmg
Wltnesseq

ENUT C WIDEEN.

Witnesses:
DoMINGO A. USINA,
GEORGE H. FRASER.
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